The objective of this study was to determine if the effects of inoculation with Lactobacillus buchneri 40788 were detectable when applied to whole-plant corn stored in farm silos. Corn silage was randomly sampled from farms in Wisconsin, Minnesota, and Pennsylvania, and was untreated (n = 15) or treated with an inoculant (n = 16) containing L. buchneri 40788 alone or this organism combined with Pediococcus pentosaceus during May and June 2007. Corn silage that was removed from the silo face during the morning feeding was sampled, vacuum-packed, and heat sealed in polyethylene bags and shipped immediately to the University of Delaware for analyses. Silage samples were analyzed for dry matter (DM), nutrient composition, fermentation endproducts, aerobic stability, and microbial populations. The population of L. buchneri in silages was determined using a real-time quantitative PCR method. Aerobic stability was measured as the time after exposure to air that it took for a 2°C increase above an ambient temperature. The DM and concentrations of lactic and acetic acids were 35.6 and 34.5, 4.17 and 4.85, and 2.24 and 2.41%, respectively, for untreated and inoculated silages and were not different between treatments. The concentration of 1,2-propanediol was greater in inoculated silages (1.26 vs. 0.29%). Numbers of lactic acid bacteria determined on selective agar were not different between treatments. However, the numbers of L. buchneri based on measurements using real-time quantitative PCR analysis were greater and averaged 6.46 log cfu-equivalents/g compared with 4.89 log cfu-equivalent for inoculated silages. There were fewer yeasts and aerobic stability was greater in inoculated silages (4.75 log cfu/g and 74 h of stability) than in untreated silages (5.55 log cfu/g and 46 h of stability).
Lactobacillus buchneri was introduced into the US silage market in 2002. Since then, many studies have documented its effects of increasing acetic acid and reducing the numbers of yeasts and molds, thus improving aerobic stability (Kleinschmit and Kung, 2006a) . However, most of these studies were conducted in laboratory-scale silos and some researchers have questioned the suitability of these silos to predict results in farm-scale silos. Thus, it was the objective of this study to determine if the effects of inoculation with L. buchneri 40788 were detectable when applied to wholeplant corn stored in farm silos.
Corn silage samples were collected from dairy farms in Wisconsin, Pennsylvania, and Minnesota during May and June 2007. Fifteen samples were collected from farms that did not inoculate their silages (untreated). Sixteen samples were obtained from farms that applied either L. buchneri 40788 (to achieve a final application rate of 4 × 10 5 cfu/g of fresh forage) alone or L. buchneri 40788 (4 × 10 5 cfu/g of fresh forage) combined with Pediococcus pentosaceus (to achieve a final application rate of 1 × 10 5 cfu/g of fresh forage) at the time of ensiling. The inoculants were products of Lallemand Animal Nutrition (Milwaukee, WI) and distributed by Vita Plus Corporation (Madison, WI). All silages except for 1 sample were harvested and ensiled in the fall of the previous year. Untreated silages were sampled from 9 bunker silos, 4 bag silos, and 2 pile silos, whereas inoculated silages were sampled from 8 bunker silos, 5 bag silos, and 3 pile silos.
Representative samples of silages were collected from the morning removal of silage from the silos and vacuumpacked and heat-sealed in polyethylene bags. Samples were shipped for next-day delivery to the University of Delaware (Newark) for analysis. Upon arrival, samples were immediately processed. Subsamples (about 300 g) of each silage were placed in 350-mL polystyrene cups surrounded by insulation. Those samples were used to determine aerobic stability by placing a thermocouple wire in the geometric center of the silage mass and exposing the silage to air in a room at 23 ± 1°C. Aerobic stability was measured as the time after exposure to air that it took for the temperature of the silage mass to increase 2°C above the ambient temperature.
Subsamples of silages were placed in forced-air oven (60°C) for 48 h to determine the DM content. Dried samples were analyzed for total N by using a Leco CNS 2000 Analyzer (Leco Corp., St. Joseph, MI). The NDF and ADF contents were analyzed in an Ankom Fiber Analyzer (Ankom Technology Corp., Fairport, NY), using the Van Soest et al. (1991) method, adapted by Holden (1999) .
Water extracts were prepared from the received silage samples, and fermentation end-products were analyzed as described by Kleinschmit and Kung (2006b) . The numbers of viable lactic acid bacteria were determined by pour plating 10-fold serial dilutions of silage water extracts on de Man, Rogosa, and Sharpe agar (CM3651, Oxoid, Basingstoke, UK). Plates were incubated anaerobically at 32°C for 48 to 72 h. Yeasts and molds were determined by pour plating 10-fold serial dilutions in malt extract agar (CM59, Oxoid) that had been acidified, after autoclaving, by the addition of 85% lactic acid (AC12506-5000, Fisher Scientific, Pittsburgh, PA) at a concentration of 0.5% (vol/vol). Plates were incubated aerobically at 32°C for 48 to 72 h. Numbers of Lactobacillus buchneri (cfu-equivalent, cfu-e) were determined using a real-time quantitative PCR method (Schmidt et al., 2008) . Numbers of L. buchneri are presented as cfu-equivalents because detected bacterial DNA can come from viable and dead bacteria. The study was a completely randomized design analyzed by PROC GLM (SAS Institute, 2002) . Significance was declared when P ≤ 0.05.
The nutrient contents of untreated and inoculated silages are shown in Table 1 and were not different between treatments. The microbial populations of corn silages are shown in Table 2 . Numbers of viable lactic acid bacteria determined on selective agar were similar between treatments. Untreated corn silage contained 4.89 log cfu-e/g of L. buchneri. Because the PCR technique does not differentiate among strains of L. buchneri, these data showed naturally occurring L. buchneri developed in the untreated silages (almost 10 5 cfu-e/g). However, when corn silage was treated with inoculants containing a select strain of L. buchneri (40788), it established a markedly higher population (6.46 log cfue/g). The number of yeasts in treated silage tended (P < 0.10) to be lower in inoculated silages, which supports data from past studies (Kleinschmit and Kung, 2006a) . Molds were low even in untreated corn silage but were undetectable in inoculated silage.
The concentrations of lactic and acetic acids were numerically greater in inoculated than in untreated silages (Table 3) . Concentrations of propionic acid and butyric acid were low and not different between treatments. The concentration of ethanol was also similar between treatments. Lack of a statistical difference in the concentration of acetic acid (a hallmark of silages treated with L. buchneri) between untreated and inoculated silages might have been due to the fact that silage samples were collected from active feeding faces of silos and in general had been exposed to air for an entire evening. This may have resulted in some volatilization of acids, and aerobic metabolism of yeasts may have already begun. Another explanation for this finding may be that air can penetrate 1 to 2 m into the ac- tive feeding face of a silo. Under these conditions, some lactic acid bacteria are able to produce both lactic and acetic acids (Pahlow et al., 2003) . However, in the current study, greater concentrations of 1,2-propanediol in inoculated compared with untreated silage was further evidence that the anaerobic conversion of lactic acid to acetic acid was active in inoculated silages as this compound is another major end-product from the anaerobic conversion of lactic acid to acetic acid by L. buchneri (Oude Elferink et al., 2001 ). The desired effect from treating silages with L. buchneri is improved aerobic stability, and this was higher in silages inoculated with this organism, most likely as a direct effect of suppressing the growth of yeasts in silage. To our knowledge, this is the first study that has proven the wide-scale efficacy of a commercial silage inoculant in farm silos by determining the population of the added organism using molecular techniques. In conclusion, these findings show that treating silages with L. buchneri 40788 is an effective means of preserving and improving the aerobic stability of silages and the effects of the inoculant can be measured in on-farm silos. The number of hours until a 2°C increase in the temperature of the silage mass after exposure to air in a room at 23 ± 1°C.
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